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Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
'The Right to Information, The Right to Live'' 



Jawaharlal Nehru 
'Step Out From the Old to the New" 



IS 9279 (1979) : Code of Safety for Aluminium Phosphide. UDC 
614.878 : 661.862.451 : 006.76 



^■^^^r 



a^iiii=j.:j^>NaVf f /ua^cssa^ 



^;:<s^%( I i>ftS55fi%'>a«^^ 



K^^^i ^ W^ ^ 




Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 





IS .-9279 '1979 

Indian Standard 

CODE OF SAFETY FOR 
ALUMINIUM PHOSPHIDE 



UDC 614-878 : 66r862-45l : 006-76 



/ \ •■■^\ 




® Copyright 1980 

INDIAN STANDARDS INSTITUTION 

MANAK aHAVAN. 9 BAHADUR SHAH ZAFAR MARG 
tvn£W DELHI U0002 



Octo6ir 1980 



m 



AMENDMEI4T MO. 1 DECEIffiER 1981 
TO 
IS:9279-1979 CODE OF SAFETY FOR ALUMINIUM PHOSPHIDE 

Corrigenda 

(Page S, clauae 0.2, line 1) - Substitute 'In the 
form of tablets /pellets' for 'specially in the form of 
tablets' . 

(Page J, clause 0.3^ line 1] - Substitute 
'phosphide' fop 'phosphite'. 

(,Pa0e 4t alauBe 3.2)'. 

a) Line a - Substitute 'pellets /tablets' for 
'small pellets or tablets'. 

b) Line 3 - Substitute •13:6U38-1980*' for 
•IS:6U38-I972*'. 

Alteration 

(Page 6, aUatee 5,3, CAUTim) - Substitute the 
following for the existing matter: 

•ALUMINIUM PHOSPHIDE AND ITS FUMES ARE HIGHU TOXIC. 
ALWAYS OPEN THE CONTAINIfl IN OPEN AIR. DO HOT OPEN THE 
CONTAINER' WITH ANY SHARP METALLIC DEVICE, AS DUE TO FRI- 
CTION, THE CONTENTS MAY CATCH FIRE. DO NOT INHALE FUMES 
OR DUST. WEAR PROTECTIVE CLOTHING AND RESPIRATOB DURING 
USE. KEEP THE MATERIAL AWAY FROM CHILDREN AND DOMESTIC 
ANIMALS. tffiSTROY EWTY CONTAINERS. IN CASE OF SIGNS OF 
POISONING, TAKE THE PATIENT IN OPEN AIR AND CALL A 
PflYSICIAH . ' 



(CDC 18) 
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!ndian Standard 

CODE OF SAFETY FOR 
ALUMINIUM PHOSPHIDE 

0. FORE \V O R D 

0*1 This Tnciiaa Standard was Adopted b\ tiic Indjan Standards 
Institution on 26 October 1979, alter the draft linAli?ed by the Clunucal 
Hazjtch Scctionai CnininUu (* ha<l hccii appinvcil In llu* GlKndcal 
DivjsioH Council 

0.2 AUinmimm phosphide lurmuUtHjii^ speoaliy in the form n] tablets 
are widely used tn generate pho^phiii<% ;i funiii^.uU j^:+s, fbt die CDntrol ot 
\aiions tvpcs nf pes-tb like ^toic^d piodnct m^CLts, field rodents, bnakcs, 
crabs, cit Thcielme, detailed knowkdy^c about it^ toxiuty and hazards 
woidd be usclid u\ cnsutin!!; safetA m the use of this fiazarcious chemical. 

0.3 Alunnniuni phosphite is included in the Schedule of Appnjvcd 
Inbcftiudc:* under the Insecticides Att, I'JbB. 

0*4 Tu llic jnepara.tiou of this standard, assist-^ nee lias ban diawn fioni 
ihc fnlltnvnig pul)lications. 

a J Monro (HAU) FAO Agriculture Studies No. 79 Manual ot 
Fumigation for insect Control 1%9 Ed 2. Food and Agricultural 

Otganization* 

b) Toxic and Hazardous industrial chcrmcaJs safety nianuaL 
1976, The International Technical Information Institute, Tokyo. 

cj Thomson (\VT). Agricultural Chemicals, Book III — Funugants. 
growdi regulators, repellents and lodenlicides. 1976-77, Thomson 
Pubhcaiions, California, USA 



1. SCOPE 

1.1 This cocic describes properties of aluminium phosphide; nature of 
liazau'Js associated ^uth it; safety rnt-asurt^s for corrtroMing hazards; 
and essentia! infonnation on symptoms of poisoning, first-aid, medical 
treatment, storage, handJing, labdJing and empJoyee safety. 

1.2 This code docs not, however, deal with specifications for design of 
buildings, chemical engineering plants, methods and ingredients used in 
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manufacture, dosages and exposure periods or directions for its use in 
fumigation, 

1. TERMINOLOGY 

2-1 For the purpose of this standard, the definitions given in IS ; 4155- 
1966* and IS : 4167-19661 shall apply. 

3. GENERAL DESCRIPTION AND PROPERTIES OF 
ALUMINIUM PHOSPHIDE 

3*1 Deecription — Alunninium phosphide is available in the form of 
small pellets or tablets containing aluminium phosphide and other inert 
ingredients ( see IS : 6438-19721). The pellets/tablets release about 
33 percent by mass of phosphme gas, on contact with atmospheric 
moisture or acids 

3*2 Properties of Plsosphiae Gas 

a) Chemical fornnula PHa 

b) Boiling point -87-4**C 

c) Odour Carbide or garlic like 

d) Toxicity to mammals. 

1) Acute inhalation 28 ppni/5h 

LC«o ( rat ) 

2} Recommended maximum exposures § believed safe for human 
subjects are as follows: 

—Single cTcposure,?, not more than once a week for 

7 hours 1 ppm 
1 hour 25 ppm 

0*1 hour 50 ppm 

— Repeated exposures, 0*3 ppm or 4 mg/m^ 

8 hours/day:> 5 days/ 
week (Threshold Limit 
Value, AGGIH, 1979 ) 

3) No chronic toxicity to man has been observed for phosphme. 
c) Explosion point, lowest I '79 percent by\olumc in air. 



*Glossarj o( icnns relating w chemical and iadiaiion hazards and haiardovm 
chemicals, 

jGlosiary of Kirms relating to air pollution. 

jSpecification for aluminium phosphide tablet formulation. 

§Thesc Values of TL have also Wen rc^conimrnded by Ariw^rican Confciencc of 
Governmental Industrial Kygicmsts, 1977 
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4. NATURE OF HAZARDS ASSOCIATED WITH ALUMINIUM 
PHOSPHIDE 

4.1 Fite Hazard — On contact with moisture oi acids, aSuminium 
phosphide pteparations rnpidK liberate phosphine i^jas which Is 
flammaltle 

NoxK — Flajiuriabihiv (*f phospliinr i;asappcai> in br Am [o lurc^ ijf dipliospKmc 
( P^Hi ), rormation of which is coiKroHrd tlnrincr narnfaCTurr hv acirling fire 
rctardanls 

4-2 Heat Hazard — When exposed to fire, jlumiumm phosphide emits 
highly loxic funncs of phosphorous oxtdca, which rcAct whh A\<itcr or 
steam to produce futthci toxic and flamnnabkxMpoMr.^ 

4-3 Health Hazard — Aluminium phospindc (an Jead lo poisoning 
either on inhabtioti of phosphine s^as libeiated from it f>i on swallowing. 

4.3.1 8y mptoms of poisoning ah a result of inhahng lihcratcd phosphme 
are as follows: 

a) Slight or mild poisonxng — Feeling of iatiguc, dizziness, nausea, 
vomiting, buzzing in the cstrs^ pressing semation in the che^t, 
InteMinaJ paii\ and diarrhoea Ashen complexion is typical. 

b) Medium to siveri poisomn^i — Previous symptomii may be followed 
by dry cougli, dyspnoea, intense thirit, excessive perspiration, 
pain in the hmbs, ataxia, anuria, convulsions and rapid onset of 
stupor. 

4,3.1.1 Signs oi poisoninj^ by inhalation include dilated pupils, 
haemoglobmuriai uibummurta, anaemia, jaundice and thrombocytopaenia. 

4.3.2 Tn the case of swallowing, alununium phosphide decomposes by 
the action of gastric acid in the stomach and severe symptoms of 
poisoning quickly appear, bea\ v vomiting is followed by unconsciousness. 

5. STORAGE, HANDLING AND LABELLING 

5.1 Storage 

5.1.1 In Frcduclion.Formalalion i'^an^j Always store aluminium 
phosphide preparations in plainly labelled metal drums in separate closed, 
dry, well-Iit rooms of sufficient dimensions to avoid signilicant contami- 
nation with phosphine gas and far away from rooms/premises used for 
storing other articles, especialiy food articles. Keep away from moisture 
and flame Storage areas should have adequate suction facilities ( for 
example, blowerSj etc ), so that good air circulation is maintained. AH 
storage vessels should have safety valves so as to release pressure in case 
oi^KCt^ phosphine generation. 
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5,1.2 Storage DuTirtq TranspoH — Ah\ays store aluniinnini phosphide 
prtparautJiis in airtight '' h^akprcjof) containers [ see IS ' 81% ( Part IV )*]. 

5.2 lfaiidliis§^ — Alua)s observe thf^ fallowing safety nseasurcs \a htJc 
liandlmg ^^uiniiiium phosphide pieparations 

5.2.1 In Mannfadunn^ Plant 

.1 \\fr*r £(]oi(.s, i^fis mask \\nh fresh .m si^ppiy apparjtus; 
b) Uo not inhale lumc^ <n dust 

( ; .Sm<>k]n<;, drnikiniT oi eatinii in ihi ]]Jant shouhi bv strirtiv 

pinhilntefl 
u'j (Jd<>ur o( piir)cpliiiR' should never Ijt lelicd upon a^ an iiuiiration 

oi Its poisoiKJUs coiKe!itr;;ilidii. It \>ould l)c' atUisahlr to monitor 

If ii om tiine to tunc 
F.mjjIoMv^ m pLkUi should u.^sli l)athc on leaving \NOik and they 

slujuid he <.duuit<-d ?d>out lKr/ar<N of aJununiLim ph^jspliidc 

pluisphme 

5.2.2 /« FurniLiahon 11 or/l 

a) W'eai iLd>lirr gloves \\b\\v dispelling taiDlcti in lianci. 

h) Re5pnat<ub need not be worn ^\hcii tablets arc being dispensed 
undtr coiKJitions wheie opei.Uorb brcatJiL concxiuration^ ol 
phospliuie gas behiw threshold bmit \:i\nv nt 3 ppni, 

i' Warning iioiico ilujutd be posted iicar tin funugation aieas to 
puvxnl exposure ot iinpIo\ees imbhc to {\\t ^<.\^ 

d; A)! copper eontaiDiDg equipment ai.d parts \n the godown or other 
sti virtu res should be piotectcd before fumit^ahon <;tai ts, by covering 
and jjasting them with ^vax paper 

ei Ncvei fumigate ajiy eomrnodit) except under txpert supervision 
m an tight hak-proof covers^ bins, and othei storage structures. 

1) Ai^^ays tlioro\ighly aerate fumigated aica ioi prescribed time 
interval, liefore procesi^ing fumigated commodity 

5.3 Labelling - Tlie fol loosing infoLniatjon shall l^e mcoiporated on the 
labels aloiiy Willi other instructious' 

CAUTION 

ALUMINIUM PHOSPHIDE FUMES HIGHLY TOXIC, OPEN 
THE CONTAINER IN OPEN AIR. AVOl D USE OF ME I'ALLIG 
DEVICE FOR OPENL\G AS IT MAY CAICH FlliE DESTROY 
EMPTY CONTAINERS. KEEP AWAY FROM WATER. 



♦Reqiiiiementi for pnrka(;ing of ptsliLidts Pail I\ FujTugant { under prepamuon ) 

6 
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6. FIKST-AID AND MEDICAL MANAGEMENT 

6-1 First-Aid 

6.1.1 If symptoms o( poisoning due to mlialing appear, the affcctrxi 
person should immedtatcly be faken into the open for iresh air, laid down 
In 11 comfortable position and k^pt warm ( use blankets if necessary ), 

6.1.2 ]f symptoms of [X)iso2ung due to s^\ allowing appear induce 
vomiting by giving a tablespoonful of salt m a glass of water and remove 
the virliin to hospital u nnrc, 

6.2 Medical Treatment 

6.2,1 If symptoms of poi*ioning due. to mhabnjj .ippe-ir 

a) Administer oxygen promptly .ind adequately. Bronchodilators 
and dccongcslanls may be given Maintain alkaline unnc, by 
slowly giving 50 to 100 ml of 7 j percent sodium bicarbonate 
( jTiv ) I V ^ or by giving fairly large do^os of sodium bicarbonate 
orally through a Byles tube. 

b) h case of iml'tal toxic pulmonary oedema — maximum doses of 
steroids, that is, 5G0-1 000 mg of prednisolone, can be given on 
the iirsi day. Hypertonic soiutjon of gliKosc may be injected 
Intravenously. 

c) In case of manifest pulmcnary oedema -- Venesection should be 
performed under vein pressure coiitrf>L Heart t^lycosides may be 
s^iv^en, ( In case of hacmo concentr;ltl<^n venesection yx\^Y result 
in shock ) 

d) hi case of progre\site oedema of the lun^s — Immediate intubation 
with constant removal of oedema fluid and oxygen over pressure 
respiraiion, as well as any measures required [or shock treatment 
should be undertaken. Check electrolytes for treatment of oxygen 
blocking ( enzvme blocking ) by blood exchange transfusion* 

e) In case of kidney failure extracorporeal haemodialysis is necessary, 

6.2-2 If symptoms !>f jKusoning due to swallowing appear, induce 
vomiting^ giving 2 percent copper sulphate solution which acts as an 
emetic and also produces insoluble cupric phosphide which can be at 
once removed by gastric lavage with 1 : 5 000 potassium permanganate 
solution. Give 25 ml of milk of magnesia ot beaten whites of 2 or 3 eggs. 
Avoid fats and oils 
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7, EMPLOYEE SAFETY 

7 A Esfeiployce Edncdtloia — Safety gcncraljy depends, to a great extent, 
upon the effectiveness of empioyctis education^ proper safety instructions, 
intelligent supervision and use of safety equipment* Training classes 
shoujd be CDnductcd to maintain a high degree of safety in handling 
procedure?;. Workers should be thoroughly informed of the hazards that 
may result from improper handling of aluminium phosphide. Each 
einployrc should know what to do in an emergency and should be fully 
informed as to first-aid measures 
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INDIAN STANDARDS INSTITUTION 

Manak Qhavan, 9 Bahadur Shah Za^ar Marg. MEW DELHI 110002 

T«Uphone» : 26 60 21, 27 01 31 TelOQrams ; MaAMk^anstha 

Regionai Offices: Telephone 

Western : Novefty Chambers. Gram Road BOMBAY 400007 37 97 29 

£iis<ern ; 5 Chowringhea Approach CALCUTTA 700072 27 50 90 

Southern . C L T, Campus. Adyar MADRAS 600020 41 24 42 

Branch Off teas'. 



Pu&hpak/ Nurmohamed Shaikh Marg 
T' Block. Umty flldg, Narasiniharaja 
Gangotri Complex, Bhadbhada Road, T 
22E Kalpana Area 

Ahimsa Bldfl, SCO 82-83 Sector 17C 
6-8-&6C L N Gupta Marg 
D-277 Todarmal Marg Sanrpaik 
117/41bB Sarvodaya Nagar 
Patliputra Industnai Estate 
Nanrey Bidg < 2ftd Floor ). R/v Sfacion 



Khanpur AHMADABAD 380001 2 03 91 

Square BANGALORE 560002 2 7fi 4d 

.T Nager BHOPAL 462003 6 27 16 

BHUBANESHWAR 751014 5 36 27 

CHANDJGABH 160017 2 83 20 

HYDERABAD 500001 22 10 83 

JAIPUR 302006 6 99 32 

KANPUR 20800S 8 12 72 

PATNA 800013 6 2S 08 

Roacf rRfVANORUM 69500T Z2 27 

Priiiio<t at B6ta Pack n Pitnc. New D»lhi, lAdiaT 



